Microtubule-active agents modify nitric oxide production in pulmonary artery endothelial cells.
The effects of specific microtubule-active agents on nitric oxide (NO) production were examined in pulmonary artery endothelial cells (PAEC). PAEC were incubated with taxol, which stabilizes microtubules, or nocodazole, which disrupts microtubules, or both for 2-4 h. We then examined NO production, endothelial NO synthase (eNOS) activity, and eNOS association with heat shock protein (HSP) 90. Incubation of PAEC with taxol (15 microM) for 2-4 h resulted in an increase in NO production, eNOS activity, and the amount of HSP90 binding to eNOS. Incubation of PAEC with nocodazole (50 microM) for 2-4 h induced a decrease in NO production, eNOS activity, and the amount of HSP90 binding to eNOS. The presence of taxol in the culture medium prevented the effects of nocodazole on NO production and eNOS activity in PAEC. Geldanamycin, a HSP90 inhibitor, prevented the taxol-induced increase in eNOS activity. Taxol and nocodazole did not affect eNOS, HSP90, and tubulin protein contents in PAEC, as detected using Western blot analysis. These results indicate that the polymerization state of the microtubule cytoskeleton regulates NO production and eNOS activity in PAEC. The changes in eNOS activity induced by modification of microtubules are due, at least in part, to the altered binding of HSP90 to eNOS protein.